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DETAILED ACTION 

Request for Continued Examination 

1 . A request for continued examination under 37 CFR 1 . 1 1 4, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
01/10/06 has been entered. An action on the RCE follows. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 3, 5-15, 17, 19 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Admitted Prior Art (APA) in view of Sun (U.S Pat. 6,307,452) and 
further in view of Habermehl et al. (U.S Pat. 6,174,820) as previously cited. 

Regarding claims 1, 6, 8-11, 13-15 and 22, APA (Fig. 1) discloses a capacitive 
semiconductor pressure sensor comprising: a semiconductor substrate 12 (see 
paragraph [0006], lines 4-6); a conductive movable silicon diaphragm 14 (see 
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paragraph [0006], lines 7-8); a silicon supporter 16 positioned on the substrate 12 for 
fixing two ends of the silicon diaphragm 14 (see paragraph [0006], lines 7-9) and 
forming a sealed cavity 18 between the silicon diaphragm 14 and the substrate 12 (see 
paragraph [0006], lines 7-10); a stationary electrode 20 positioned within the substrate 
12 and below the diaphragm 14, the stationary electrode 20 and the diaphragm 14 
constituting a plate capacitor (see paragraph [0006], lines 12-16); and a thin film 
transistor (TFT) control circuit 22 positioned on the semiconductor substrate 12 and 
electrically connected to the plate capacitor (see paragraph [0006], lines 17-24). 

APA does not disclose that a stationary electrode directly position on the glass or 
quartz substrate. 

However, Sun (Figs. 5A-5B) teaches a MEMS device having a platinum metal 
stationary electrode 14 directly positioned on a glass substrate 12 (column 2, lines 55- 
56) in order to provide the capacitive structure having a metal as a bottom electrode 
(column 2, line 67 and column 3, lines 1-3). Accordingly, it would have been obvious to 
one having ordinary skill in the art at the time of the invention was made to modify the 
device of APA by forming the platinum metal stationary electrode directly position on the 
glass substrate in order to provide the capacitive structure having a metal as a bottom 
electrode, as taught by Sun (column 2, line 67 and column 3, lines 1-3). It would also 
have been obvious to form the silicon movable diaphragm and the silicon supporter of 
APA with polysilicon because the polysilicon is well known conductive material and 
commonly used for the capacitor plates, as taught by capacitive structure disclosed in 
Fig. 4 of Habermehl. Fig. 4 of Habermehl discloses a capacitive structure having a 
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conductive movable diaphragm 110 and a supporter are made of polysilicon (column 
13, lines 19-36) because polysilicon having a low value of residual stress (column 3, 
lines 5-10). 

Regarding claims 3, 5, 17 and 19, APA does not disclose the TFT control circuit, 
which is a low temperature or a high temperature polysilicon TFT control circuit. 

However, Habermehl teaches a MEMS device having a TFT control circuit, which 
is a low temperature or a high temperature polysilicon TFT control circuit (column 4, 
lines 1-12, column 6, lines 63-67 and column 7, lines 1-7) in order to use the electronic 
circuit device that depends on the fabrication process being employed. Accordingly, it 
would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to modify the device of APA by forming the TFT control circuit at a 
low temperature or a high temperature in order to use the electronic circuit device that 
depends on the fabrication process being employed, as taught by Habermehl. 

Regarding claims 7 and 12, APA (Fig. 1) discloses wherein the diaphragm 14 
and the supporter 16 are formed simultaneously. It is note that the process limitation 
(simultaneously) would not carry patentable weight in this claim drawn to a structure, 
because distinct structure is not necessarily produced. In re Thorpe , 227 USPQ 964 
(Fed. Cir. 1985). 
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4. Claims 20-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Admitted Prior Art (APA), Sun, Habermehl et al., as applied to claim 10 above and 
further in view of Shrauger (U.S 2003/0020094). 

APA, Sun and Habermehl do not disclose the control circuit being electrically 
connected to the stationary electrode and the diaphragm via the flexible printed circuit 
board. 

However, Shrauger (Fig. 4) teaches the forming of a plurality electronic 
components (MEMs) on printed circuit board and being electrically connected to each 
other. Accordingly, it would have been obvious to one having ordinary skill in the art at 
the time of the invention was made to modify the device of APA by forming the control 
circuit being electrically connected to the stationary electrode and the diaphragm via the 
flexible printed circuit board in the above combination device because such a forming 
structure of connection arrangements are well known and commonly used for providing 
the electrical connections between the electronic components, as taught by Shrauger. 

5. Claims 1, 3, 5, 7-10, 12-15, 17, 19 and 22 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Chen et al. (4,849,374) in view of Habermehl et al. (U.S Pat. 
6,174,820) as previously cited. 

Regarding claims 1, 8-10, 13-15 and 22, Chen (Fig. 4) discloses a capacitive 
semiconductor pressure sensor (column 3, lines 33-36) comprising: a non-single- 
crystal-silicon-based substrate 3 selected from the group consisting of glass (see 
column 2, lines 58-60); a conductive movable silicon diaphragm 1 (column 2, lines 56- 
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57 and column 3, lines 40-43); a silicon supporter positioned on the glass substrate 3 
for fixing two ends of the silicon diaphragm 1 and forming a sealed cavity 7 between the 
silicon diaphragm 1 and the substrate 3 (see column 3, lines 45-48); a metal stationary 
electrode 4 directly positioned on the glass substrate 3 and below the diaphragm 1 , the 
stationary electrode 4 and the diaphragm 1 constituting a plate capacitor (see Fig. 4 and 
column 2, lines 10-31). 

Chen does not disclose that a thin film transistor (TFT) control circuit positioned 
on the glass substrate and electrically connected to the plate capacitor. 

However, Habermehl (Fig. 4) shows a thin film transistor (TFT) control circuit 54 
comprising a plurality of transistors that positioned on the substrate and electrically 
connected to the plate capacitor (MEMs) 52 for forming an accelerometer (column 1 1 , 
lines 37-39). Accordingly, it would have been obvious to form a thin film transistor on the 
based substrate and electrically connected to the plate capacitor of MEMs in order to 
form an accelerometer, as taught by Bhattacharyya (column 11, lines 37-39). It would 
also have been obvious to form the silicon movable diaphragm and the silicon supporter 
of APA with polysilicon because the polysilicon is well known conductive material and 
commonly used for the capacitor plates, as taught by capacitive structure disclosed in 
Fig. 4 of Habermehl. Fig. 4 of Habermehl discloses a capacitive structure having a 
conductive movable diaphragm 110 and a supporter are made of polysilicon (column 
13, lines 19-36) because polysilicon having a low value of residual stress (column 3, 
lines 5-10). 
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Regarding claims 3, 5, 17 and 19, Chen does not disclose the TFT control circuit, 
which is a low temperature or a high temperature polysilicon TFT control circuit. 

However, Habermehl teaches a MEMS device having a TFT control circuit, which 
is a low temperature or a high temperature polysilicon TFT control circuit (column 4, 
lines 1-12, column 6, lines 63-67 and column 7, lines 1-7) in order to use the electronic 
circuit semiconductor device that depends on the fabrication process being employed. 
Accordingly, it would have been obvious to one having ordinary skill in the art at the 
time of the invention was made to modify the device of Chen by forming the TFT control 
circuit at a low temperature or a high temperature in order to use the electronic circuit 
device that depends on the fabrication process being employed, as taught by 
Habermehl. 

Regarding claims 7 and 12, Chen's Fig. 4 further discloses that the diaphragm 
and the supporter 1 are formed simultaneously. 

6. Claims 6 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen et al. (4,849,374) in view of Habermehl et al. (U.S Pat. 6,174,820) as applied to 
claims 1 and 10 and further in view of Sun (U.S Pat. 6,307,452). 

Chen and Habermehl do not disclose that the stationary electrode comprises 
aluminum (Al), titanium Ti), platinum (Pt) or alloys. 

However, Sun (Figs. 5A-5B) teaches a MEMS device having a platinum metal 
stationary electrode 14 directly positioned on a glass substrate 12 (column 2, lines 55- 
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56) in order to provide a low resistivity electrical path and avoid oxidizing (column 3, 
lines 1-2). Accordingly, it would have been obvious to one having ordinary skill in the art 
at the time of the invention was made to modify the device of Chen by forming the 
platinum metal stationary electrode because such the platinum metal as a stationary 
electrode would provide a low resistivity electrical path and avoid oxidizing, as taught by 
Sun (column 3, lines 1-2). 

7. Claims 20-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen, Habermehl et al. s as applied to claim 10 above and further in view of Shrauger 
(U.S 2003/0020094). 

APA and Habermehl do not disclose the control circuit being electrically 
connected to the stationary electrode and the diaphragm via the flexible printed circuit 
board. 

However, Shrauger (Fig. 4) teaches the forming of a plurality electronic 
components (MEMs) on printed circuit board and being electrically connected to each 
other. Accordingly, it would have been obvious to one having ordinary skill in the art at 
the time of the invention was made to modify the device of Chen by forming the control 
circuit being electrically connected to the stationary electrode and the diaphragm via the 
flexible printed circuit board because such a forming structure of connection 
arrangements are well known and commonly used for providing the electrical 
connections between the electronic components, as taught by Shrauger. 
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Response to Arguments 



Applicant's arguments with respect to claims 1, 3, 5-15, 17 and 19-22 have been 
considered but are moot in view of the new ground(s) of rejection. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Theresa T. Doan whose telephone number is (571) 272- 
1704. The examiner can normally be reached on Monday to Friday from 7:00AM - 
4:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, WAEL FAHMY can be reached on (571 ) 272-1 705. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 




Theresa Doan 
February 2, 2006. 



